Introduction Subacromial impingement syndrome is considered to be one of the most common musculoskeletal disorders affecting the shoulder joint. The objectives of the study were to find out the morphology of acromion process and the presence of enthesophytes in male and female scapulae. Methodology The study was done on 100 male and 100 female adult dry human scapulae of different people, collected from the Department of Anatomy, Kempegowda Institute of Medical Sciences, Bangalore. Acromial shapes were classified into 4 types-type I (flat), type II (curved), type III (hooked), and type IV (convex). Acromial spurs (enthesophytes), if any, in the anterior one-third of acromion was noted. Results The most common type of acromion found in both the sexes is type I. Even the enthesophytes were more commonly associated with type I acromion. The study revealed that the acromial shape of dried scapulae did not vary significantly with sex. Conclusion In the present study we could find the four types of acromion mentioned in the literature. Since acromial shapes influence the shoulder pathologies involving acromion, the knowledge on acromial morphology and enthesophytes aid the clinicians during its diagnoses and treatment (acromioplasty). Also, data on morphology of acromion could be used for forensic and anthropological purposes for determining gender, ethnicity, and so forth.
Introduction
Acromion is one of the three processes of scapula, the rest being spine and coracoid processes. Coracoid process receives the attachment of medial end of coracoacromial ligament, while its lateral end is attached to the medial aspect of acromion process. Acromion process, coracoid process, and coracoacromial ligament together form coracoacromial arch above the shoulder joint. Rotator cuff tendons, biceps tendon, and subacromial bursa traverses beneath this arch. 1 The lateral end of coracoacromial ligament can get ossified and form acromial enthesophytes due to repeated tensile force. 2 Any process, whether congenital or acquired, which compromises the subacromial space results in subacromial impingement syndrome. 3 Chronic impingement can result in rotator cuff tendonitis, subacromial bursitis, and even rupture of rotator cuff tendons. 4 Variations in the acromial shape are not due to age-related process and enthesophyte formation. Therefore, its contribution is independent of the above two in causing impingement syndrome. 5 Anterior acromioplasty which includes removal of anterior lip of acromion, part of the acromion anterior to the anterior border of the clavicle, and release of coracoacromial ligament is the preferred choice of treatment to decompress subacromial space as advocated by Neer. 3 With this background a study was conducted to identify different types of acromion among male and female scapulae and to note the presence of enthesophytes in the anterior third of acromion with respect to gender.
Materials and Methods
The study was done on 100 male and 100 female adult dry intact scapulae of different people, collected from the Study of Acromial Shapes in Relation to Gender NB and Bajpe Department of Anatomy, Kempegowda Institute of Medical Sciences (KIMS), Bangalore. Sex determination of scapula was done using its maximum transverse diameter. Scapulae with transverse diameter (scapular breadth) >104.8 cm were classified as male scapulae and those with <90.7 cm as female scapulae. It was difficult to classify those scapulae with transverse diameter between 90.7 cm and 104.8 cm, in them breadth of glenoid cavity was considered (male > 29.3, female < 23.3). Those scapulae with transverse diameter 90.7 cm to 104.8 cm and breadth of glenoid cavity 23.3 cm to 29.3 cm were excluded from the study. 6, 7 Acromion morphology was classified into four types. The classification of acromion was initially proposed by Bigliani et al on shoulder outlet radiograph, into three types namely type I-flat (acromion with flat undersurface), type II-curved (acromion with uniform curvature), and type III-hooked (acrmion with abrupt change in its curvature). The classification was extended with addition of one more type, that is, type IV acromion (acromion with convex undersurface in its anterior one-third). 8, 9 Any associated acromial enthesophyte in the anterior third of acromion was also noted.
The data obtained was tabulated and statistical analysis was done using Statistical Package for Social Sciences (SPSS, IBM, Chicago) software. Descriptive statistics like percentage, mean, and standard deviation were calculated and inferential statistics was done using chi-square test and student's t-test. The results were considered statistically significant when p < 0.05.
Results
Among 200 scapulae studied, all four types of acromion described in the literature were found in our study (►Fig. 1). Distribution of each type is as shown in ►Table 1. In both male and female scapulae, the most frequent type of acromion found is type I, least being type IV as shown in ►Table 1. No significant association was found between shape of acromion and gender (p 0.078).
Enthesophytes were present in 31 scapulae (15.5%) out of 200 scapulae studied (►Fig. 2). Enthesophytes were most commonly seen in scapulae with type I acromion. No significant association was observed between enthesophytes and type of acromion (p 0.621) as shown in ►Table 2. Twenty out of 100 male scapulae and 11 out of 100 female scapulae had enthesophytes. No significant association was observed between enthesophytes and gender (p 0.079).
Discussion
Subacromial impingement syndrome (SAIS) constitutes around 40% to 65% of shoulder disorders causing shoulder pain. It includes a spectrum of subacromial space pathologies including partial thickness rotator cuff tendinosis, rotator cuff tears, subacromial bursitis, and calcific tendinitis, which can significantly reduce joint function. 10 While defining the etiologies for impingement syndrome, the causative factors are grouped as anatomical and functional. The anatomical factors include the acromial shape and its slope. 11 Various studies have been done on classification of acromial shapes, using radiograph, magnetic resonance imaging (MRI), and dry scapulae on different population yielding wide variety of results. Unlike our study, most of the studies done on Indian population have found only three types of acromion (type I, type II, and type III), type II acromion being more common (►Table 3). [12] [13] [14] [15] [16] [17] [18] Except Shilpa et al in which type I was most frequently found. 13 Using radiographs it is difficult to assess the fourth type of acromion, that is, acromion with convex under surface, which is very well felt by manual examination or by close visualization of dried scapula. Logically speaking, type IV acromion compromises the subacromial space, but due to its nonassociation with rotator cuff tears it is not given much importance. 9 But recent studies have accepted this fourth type, especially while interpreting acromial shapes in MRI scan. 8 In the present study, the most common type of acromion encountered is type I which is on a par with study done by Shilpa et al. 13 Our study stands different from other studies with four acromial types, type I being common in both the sexes (►Table 4). This difference could be attributed to the method used for classification and difference in the study population. Limited studies are available in the literature regarding sexual dimorphism of acromial types (►Table 4).
During flexion and internal rotation of shoulder, the impingement of the supraspinatus tendon and other elements of subacromial space usually occur at the acromial end of the coracoacromial ligament and the anterior border of the acromion. 22 An incompetent rotator cuff leads to increased friction between coracoacromial ligament and proximal humerus, by allowing its migration. Thus traction spur developed over a period of time can contribute to impingement and continuing tendon damage. 23 In the literature the acromial enthesophytes ranged from 15% to 80%. 19, 20, 22, 24 In the present study, enthesophytes were observed in 31 scapulae out of 200 scapulae (15.5%). Enthesophytes were more commonly associated with type I acromion-48% (►Table 2), unlike other studies where enthesophytes were frequently found in type II acromion. [19] [20] [21] 24 Utmost care was taken while defining an enthesophyte because a large acromion in flat or curved acromion can mimic a hooked type of acromion. 19 
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Enthesophytes were present more frequently in male scapulae compared with female scapulae (male 20%, female 11%) (►Table 2). Even in the Paraskevas G study, 22 they noted increased frequency of enthesophytes in male scapulae (11/44) compared with female scapulae (8/44). Again, not many studies are available regarding sexual dimorphism of acromial enthesophytes.
The above data on morphology of acromion is useful for radiologists in interpreting the images and for orthopedicians for diagnosing and planning the treatment for shoulder impingement syndromes. In addition, the results could be used in anthropology and forensic medicine while determining the gender, ethnicity, and so forth.
The limitation of the present study is noninclusion of radiological method for classification of acromion. Radiological study of shoulders would have complimented the results with more authentication regarding sexing of scapulae.
Conclusion
Acromion with flat undersurface (type I) were the most common morphological variant found in this study of 200 scapulae. There is no statistically significant difference between type of acromion and presence of enthesophytes in male and female scapulae.
